
should be investigated in the suspected tuberculosis patients.
He added that his purpose was not necessarily to have action
taken by this Section, but to emphasize that such an ocular
basis for tuberculosis existed and that whenever it did, it
was necessary, to investigate the matter and consider closely
the relation of the eye to the general condition, that this rela-
tion might not be overlooked.

Dr. H. C. Parker, Indianapolis, said that he had not made
over ten tests within the past two months, and in only one of
these had he obtained a positive reaction. This reaction had
been obtained in a nurse used as a control in whom there
was not the slightest evidence of a tuberculous condition
either present or past, and whose family history was excellent.
In this case the reaction was violent with marked subjective
symptoms, accompanied with purulent discharge, the lid show-
ing edema and chemosis. A smear taken from the conjunctival
sac showed numerous lance-shaped diplocoeci resembling closely
and called pneumococci. Several of Dr. Parker's later negative
tests were made in undoubted eases of clinical tuberculosis.

Dr. Parker said that several recent writers had become
enthusiastic over the results obtained by the Calmette re-

action, while others had put forth a warning note either
against its reliability or its too promiscuous use. by physicians
possessing no intimate knowledge of ocular lesions, past or

present.
Arnold Knapp's case (reported in the Archives of Ophthal-

mology, March, 1908) of interstitial keratitis following the
instillation of Calmette solution in an eye previously healthy
showed that the test was not without danger.

Weber, in the British Medical Journal, Feb. 15, 1908, re-

ported the cases of five healthy doctors who tried the test on

themselves, each obtaining a positive reaction, three of which
were violent.

Dr. Parker said that it was without doubt true that much
more information was necessary on this subject; also that the
test should be made only in eyes showing no ocular lesion or

scar on the surface of the eyeball; and that, even in such in-
stances, the test was not free from some danger.

COLLES' FRACTURE: WITH A NEW THEORY
OF ITS MECHANISM.

LEONARD W. ELY, M.D.
Consulting Orthopedist to the Roosevelt Hospital.

NEW YORK.

For the past two or three years an effort has been
made to evolve a simple, practical method of treating
this fracture, that may be relied on to give good results
in the hands of the general practitioner. The subject
has been so interwoven with all sorts of queer theories
as to causation, symptoms and treatment, that the
truth is hard to pick out. The great fault seems to be
that those who have successfully treated the injury them-
selves have failed to emphasize the essential points of
the treatment. The problem was to lay down an exact
form of procedure that will enable one who seldom sees
the fracture to recognize it without the aid of an x-ray
apparatus when it appears, and to treat it successfully.

The conclusions set forth in this paper are based on

experiments on the cadaver, and also on the study of
about fifty cases, the greater number of which were seen
at the Roosevelt Hospital Out-Patient Department,
though some were observed in other clinics and private
practice. Since perfecting the method we at the Roose-
velt Hospital Dispensary have never had a bad result.
Some of the results can be classified only as fair, but
many are almost perfect, and in some cases the injured
wrist can hardly be distinguished from the sound one.

We regard this fracture, not as one of the most difficult

Read at the annual meeting of the Monroe County (N. Y.)
Medical Society, May 19, 1908.

and unsatisfactory to treat, but as one of the simplest
and most gratifying.

Now, in the first place, let it be understood what is
meant by a Colles' fracture. It is a fracture of the
radius in its lowest inch, usually in the lowest three-
quarters of an inch. It is this and nothing more.

Often, comminution is present; usually the lower frag-
ment is displaced, and almost invariably there is
enough interlocking of the fragments (impaction) to
hold them together in their new position (Figs. 4. 5
and 6). In this impaction the posterior part of the
bone usually suffers more than the anterior, and the
external part more than the internal. Hence the tilting
back of the lower fragment (silver fork deformity),
and the abduction of the hand. Frequently the styloid
process of the ulna is fractured, and the triangular
fibrocartilage is dislocated at the same time (Figs. 6
and 8). All this is interesting and more or less instruc-
tive, but the essential point for us to remember is that
a Colles' fracture is an impacted fracture of the lower
three-quarters of an inch of the radius.

The cause of the fracture is almost invariably a fall
on the heel of the extended hand. This is the one point
about the injury that is well understood. The position
of the hand has nothing essential to do with the frac-
ture, except that extension is the only position the hand
can be in to transmit the blow to the radius when one
falls on one's ha ad.

MECHANISM.

Many theories have been advanced as to the mechan-
ism and as to the production of the usual deformity, but
none of them has been generally accepted. I have
learned more from a few simple experiments on the
cadaver than from the observation of many clinical cases.
A cat thrown out of the window lands on all fours and
fractures no bones. A man falling on both hands rarely
fractures a wrist. Hence the rarity of double Colles'
fracture. It is extremely difficult to fracture the radius
of a cadaver by blows on the superextended wrist, I
succeeded in breaking the lower end into several pieces,
but did not cause impaction. What are the reasons for
this phenomenon?

1. Why does a fall on the hand so frequently break
the radius at this spot? Because this is the weakest
point between the wrist and the shoulder. The structure
of the radius here is cancellous and is not arranged to
withstand a force applied longitudinally. The thicker
layer of dense bone just above resists the strain and is
driven down into the lower fragment. At a short dis-
tance above the wrist begins the interosseous membrane,
which, running downward from the radius to the ulna,
transfers the strain to the latter bone, and thus relieves
the upper end of the radius (Fig. 1).

2. Why does the outer part of the bone suffer more
than the inner? Because the inner portion is held fast
to the ulna, while the outer portion is free (Figs. 1
and 4), and hence swings up and meets more of the
force of the blow. Not until the styloid process of the
ulna is broken and the triangular fibrocartilage is dislo-
cated is the internal portion of the bone exposed to im-
paction (Fig. 6). Again, the fall is usually on the
radial side of the hand.

3. Why does the posterior or dorsal aspect of the lone
usually suffer more than the anterior (Fig. 7). This has
been a stumbling-block heretofore of all investigators.
In point of fact the explanation is perfectly simple. A
section at the usual seat of fracture shows the bone here
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to be shaped roughly as a right-angled triangle, with the
hypotenuse forward (Fig. 2). When a force is ex-
erted on a line parallel to the hypotenuse, midway be-
tween it and the apex (Fig. 3), the apex will yield
much more readily than the broad base. Such a force
the transverse line of the carpus exerts. Again, the
bone in the anterior part is much denser than that on
the posterior, as the specimen (Fig. 2) will show; the
soft cancellous bone in the specimen has been scraped
out with the handle of the scalpel.

SYMPTOMS AND PHYSICAL SIGNS.

Pain and disability in a recent case are usually
marked, and are important in the diagnosis. As a

rule, the patient presents himself with an expression of
pain on his face, supporting the injured wrist with the
sound hand. The alcoholic aroma on his breath is not
to be considered in a causal light to the injury, but as

the result of an effort of the patient to drown his dis-
comfort. He states that he has fallen on his hand, and
thinks he has sprained his wrist. On examination it is
noticed: 1, That the wrist is swollen; 2, that all mo-
tions in it are limited and painful ; 3, that the examin-
ing finger feels a break in contour of the lower end of
the radius; 4, that pressure on the radius in its lower

/1
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Fig. 1.—Showing normal an-
teroposterior appearance of
lower radio-ulnar articulation.
Note how radius is joined to
styloid process of ulna by the
strong fibrocartilage.
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Fig. 2.—Section of bone at
usual seat of fracture. Observe
the thickness of the anterioi*
wall.
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Fig. 3.—If a crushing force is

applied at D E, at right angles
to the plane ABC, the apex
DAE will yield much more
readilv than will the base and
sides D B C E.

Fig. 4.—Impaction. Tilting
 

outward of lower fragment. The
radio-ulnar articulation is intact,
and the styloid process remains
In place.

three-fourths of an inch causes pain. This last is im-
portant. It is not necessary to use any force. The tips
of the fingers should be used, and the face of the patient
will usually betray the seat of the fracture, even if he
says not a word.

The four principal points in the diagnosis, in the
order of their importance, are : 1, sensitiveness to pres-
sure of the lower end of the radius ; 2, history of a fall
on the hand; 3, disability; 4, deformity.

This is a typical picture of a fresh Colles' fracture,
and these are the most important symptoms and physi-
cal signs. Others have been described, some important,
some not.

There is nothing absolutely characteristic of the de-
formity of a Colles' fracture, except the swelling at the
wrist, a thickening of the lower end of the radius (Fig.
10). This is always present. With a simple, slight im-
paction there will be nothing more than this. With
much impaction, especially of the outer portion of the
radius, the hand will be abducted, and the wrist will be
widened. When the posterior part of the bone is much

impacted, as it usually is, the lower fragment swings
backward as on a hinge, and we have the silver-fork de-
formity (Fig. 9). The fingers are in semiflexion. Mo-
tion of them causes pain.

Crepitus and false point of motion occur so seldom
that search for them is practically useless.

Changes may occur in the level of the styloid proc-
esses. When the radius is much impacted its styloid
process rises to the level of that of the ulna or beyond
it, but the swelling of the wrist and the frequent break-
ing of the latter process make this symptom unreliable.

Sensitiveness of the lower end of the ulna is present
if the styloid process has been broken.

Ecchymosis is present in a fair proportion of cases.

Deepening of the wrinkles on the anterior surface of
the wrist is often present, but is not diagnostic.

DIFFERENTIAL DIAGNOSIS.

Sprain of the wrist is much less common than is gen-
erally thought, and a patient who has suffered it rarely
consults a surgeon. The disability is slight; the pain is
less; motion is, as a rule, painful in one direction; little
swelling is present; the characteristic history is absent;
and there is no thickening or sensitiveness of the lower
end of the radius. The sensitiveness is lower down.

Fracture of the carpus, most frequently of the scaph-
oid bone, is often mistaken for Colles' fracture. The
main diagnostic point here is the extreme sensitiveness
over the broken bone, usually in the region of the ana-
tomic snuff-box. The disability is also not so great un-
less dislocation of the semilunar accompanies the frac-
ture. Here extension of the middle finger will usually
be especially painful. In case of doubt, examination
under ether will solve the problem. If we make use of
the «-ray it is well to have a picture of both wrists,
otherwise slight variation in the carpal bones will es-

cape our notice. Without the x-ray an old fracture of
the scaphoid sometimes can not be differentiated from a
Colles' fracture.

In case any doubt as to the diagnosis exists in the
mind of the surgeon it is well to be on the safe side and
assume that a fracture is present. Sometimes under
ether we shall discover that the fracture is not a Colles'
fracture but one of the rarer types of fracture of the
lower end of the radius. Most careful examination is
always warranted in these cases.
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PROGNOSIS.

It is well known that some Colles' fractures without
any treatment make excellent recoveries, but it is even
better known that most of them do not. A good result
is one that is not only good from a cosmetic standpoint,
but also good functionally. With the method of treat-
ment to be described the cosmetic results to be expected
are : 1, in the young, practical perfection ; 2, in older
persons, thickening of the lower end of the radius,
sometimes with slight radial displacement of the lower
fragment, that is, dislocation of the ulna, improperly
so-called. As to function, here again perfection is to lie
expected in the young. In older persons a good result
is one with 10 to 20 degrees restriction of pronation and
supination, about the same amount of restriction in ex-
tension and flexion, and practically no limitation of ab-
duction and adduction. Perfect motion is always to be
expected in the fingers, and any restriction here is to be
charged to unreduced anteroposterior displacement of
the fragments.

TREATMENT.

Colles' fractures when left to themselves usually leave
their possessors with very bad wrists. When treated in-
effectively the same thing occurs. Therefore, it is neces-
sary, if one would treat them successfully, to fix the

Ill I
Fig. 5.—Impaction, slightly

greater, of external part of
bone. The radio-ulnar articula-
tion holds fast.

Fig. G.—Great impaction.
Tilting outward of lower frag-
ment. Separation of bones,
with tearing off of styloid
process of ulna.

attention on something besides a particular form of
bandage or splint. To look up a text-book, and from the
mass of various appliances to attempt to choose a suit-
able one, is to invite confusion and disaster.

The main indication is completely to break up the
impaction; the second indication is to hold the frag-
ments in place until they have united.

After the impaction has been broken up one may ex-

periment with splints ad libitum,. He may try early
motion of the wrist, late motion, pistol splints, molded
splints, tin splints, anterior, posterior, or lateral splints,
and he will probably get good results. The notion that
an existing impaction should be let alone is unfortu-
nately widespread. . It is wrong in theory and pernicious
in practice, and can not be too strongly condemned.

This breaking up of impaction is all-important and
the keynote of the treatment here indicated. With any
impaction there must be deformity, and with deformity
so near the wrist joint there must be loss of function.
Some of these fractures have so little impaction that
they might be treated expectantly, but it is almost im-
possible, even with the cr-ray, to tell which they are. So

as a matter of routine the first rule is, "Break up the
impaction."

How shall this be done? Reduction without an an-
esthetic is always painful, often unsatisfactory, and
sometimes impossible. Usually a patient, who perhaps
would have acquiesced if the surgeon had insisted at
first on an anesthetic, will refuse one after an unsuc-
cessful attempt without it. The best and safest course
is to insist in the first place, realizing that only one
chance will be granted, and only to operate without an-
esthesia when the patient demands it and assumes be-
fore a witness the responsibility of a possible failure.

Even for this anesthesia we have developed a method
of our own at Roosevelt Hospital. We use ether, reas-
sure the patient, tell him to keep perfectly quiet and to
ask for air if he wants it, and then we practically talk
him to sleep. We divert his attention by a running fire
of questions and remarks, so that he does not have a
chance to be frightened and is under primary anes-
thesia in about five minutes. When he ceases to notice
our remarks we proceed with the reduction. As a rule
he is far enough out of the ether to sit up by the time
we have finished the application of his dressing.

The way to break up an impacted Colles' fracture is
not by traction on the hand, as was taught at college.

#W»T- »«T.

Fig. 7.—Shows tipping back-
ward

'

of lower fragment, and
greater damage of posterior part
of bone. This is the cause of
the "silver-fork" deformity.

Fig. 8.—Radial displacement
of lower fragment, tearing off
styloid process of ulna.

This is unsatisfactory and often futile. Take a firm
hold with one hand on the upper fragment, and with
the other hand on the lower fragment and wrist. Then
move the fragments backward and forward on each
other until erepitus is distinctly elicited. If necessary,
use the knee as a fulcrum, but at all events be sure that
the fragments move on each other. Then take away the
anesthetic and apply the dressing. There is rarely any
tendency to redisplacement. If any such tendency
exists, it may be restrained by an assistant while the
bandage is being applied.

For a splint I regard the plaster-of-Paris gauntlet
(Fig. 11) as superior to any other form of dressing. It
can be quickly applied, it is strong, and it fits more

accurately than any ready-made form of splint. I use
it invariably, but do not regard it as essential. ¡

First apply, without padding, two or three layers of
gauze bandage, from the ends of the fingers to the
elbow. Then, with the patient's hand in pronation and
in slight flexion, put on a plaster-of-Paris bandage,
ranging in thickness from about one-eighth inch at the
elbow to one-fourth inch at the wrist and palm. While
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this is setting, grasp the fragments and assure yourself
that they are in perfect alignment. Correct also any
tendency to abduction, if that be present, by extreme
ulnar adduction. Then trim the plaster by cutting off
all below the metacarpophalangcal joints and by cutting
out a wide hole for the thumb. Next cut off the super-
fluous part of the protruding gauze bandage, and finally
slit the plaster on its radial side from top to bottom,
and with bandage scissors divide every turn of the gauze
bandage to guard against damage from swelling. The
patient is instructed, if by any chance his fingers swell
or become blue and cold, to seek immediate aid—not
once has this ever been necessary in our patients—and

*)*6.
Fig. 9.—Showing how tipping backward of the lower fragment

causes the "silver-fork" deformity.

Fig. 10.—Diffuse swelling sometimes seen. Pressure backward of
the wrist causes it to assume the "silver-fork" appearance.

*.» > 
Fig. 11.—Ely gauntlet.

to return on the morrow. We simply assure ourselves
when he returns that all is well, and then tell him to
report at the end of a week. We do not remove the
dressing for two reasons : first, because we have found
it unnecessary; and, second, because we have found
from experience that the fracture often looks on the sec-
ond day as if it were improperly set, and tempts us to
interfere, when in reality everything is as it should be.

The length of time that the splint remains on varies
greatly. Our limits are nine days to about a month.
This may be left to the judgment of the surgeon; pos-
sibly it makes small difference. The younger the pa-
tient, as a rule, the shorter the time. The splint is re-
moved by simply springing it off and is laid away
against the patient's next visit. If he has had any
pain, it is then applied for a few days longer.

Early passive motion of the wrist is doubtless a good
thing, but we have not found it necessary. Indeed,
situated as we are in the dispensary, a method of treat-
ment which required frequent visits would be irksome
to us and fo the patients as well.

In the face of all the best authority in these matters,

I make the statement that immobilization never causes

ankylosis. If the fracture is accurately set in place and
properly held there, ankylosis need not be feared. Pro-
longed rest will cause, of course, some stiffness when
the joint is first moved, but this will disappear. Atten-
tion should be fixed on accurate adjustment, and then
the results of any amount of rest need not be feared.
The operator will view without alarm the stiffness and
disability that will often be present when the splint is
removed, for he will learn that they will disappear with
time and exercise.

To sum up broadly, Colles' fracture is an impactedfracture of the lower inch of the radius caused by a fall
on the extended hand, whose main symptom is sensitive-
ness of the lower end of the bone. It is best treated bybreaking up the impaction under ether and then im-
mobilizing the hand.

107 West Seventy-first Street.

A SERIOUS RESULT OF THE OCULAR
TUBERCULIN TEST.

G. REESE SATTERLEE, M.D.
NEW YORK.

With Ophthalmic Examination by Daniel H. Wiesner,
M.D., of New York.

The ocular tuberculin test has been used by me in a
series of hospital cases with no bad results until the
following experience. The preparation used was a 1
per cent, ocular tuberculin, prepared by the Depart-ment of Health of New York City. Drops from the
same preparation and from the same bottle were in-
stilled into the eyes of ten patients previous to this one
and in two patients following, with apparently no badresults.

The patient was a school girl, 18 years of age. As a childshe had whooping-cough and measles. After measles, which
she had at the age of 9, she had frequent attacks of redness
of the eyelids and hordeola lasting three days. Six years
ago a growth, the exact nature of which was not ascertained,
was removed from the pharynx. For the past four years she
had had a cervical adenitis. The enlarged nodes began on the
left side and grew slowly but steadily, involving also the rightcervical region. Four months ago she had a severe conjuncti-
vitis for which she was excluded from the school.

Jan. 31, 1908, examination showed hard enlargements of the
pre-auricular glands on both sides. The submaxillary glands
were as large as pigeons' eggs and the superficial cervical
nodes also were much enlarged. The growths were tender and
showed some periadenitis. There was a slight enlargement of
the axillary and inguinal glands. The patient's general con-
dition was good. The eyes were apparently normal (no oph-thalmic examination was made) and there were no evidences
of conjunctival irritation. The clinical diagnosis of the sur-

geons was Hodgkin's disease, with the probability of a super-imposed tuberculosis.
For diagnostic purposes, two drops of a 1 per cent, tuber-

culin solution were instilled into the left eye. Four hours
later the conjunctiva of the same eye was congested, the
caruncle swollen and reddened, but accompanied by no pain,
Eighteen hours after the test there were all the signs of a very
severe conjunctivitis with swelling and edema of the eyelids.
Thirty-six hours after the application, opacity of the cornea
began to take place and a 1 per cent, solution of atropin was
applied three times a day. There was no abatement of the
conjunctivitis for three days, when it began to show signs of
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